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IN THE CLAIMS 

This listing of claims will replace all prior versions, and 
listings, of claims in the application: 

Listing of Claims : 

1. (Currently Amended) & ..-icmal embedded in a carrier, the 
signal comprising a runlength limited (RLL) encoded binary d,k 
channel bitstream-^, wherein parameter d defines a minimum number 
and parameter k defines a maximum number of zeroes between any two 
ones of said bitstream W-or vice versa, comprising^. 

PT.T. rows including a number of sections of respectively N 
successive Rli channel bits, aallod T TT, T rr.wc (0 n. ^ S ) . each RLL 
row 48-.i^,-4^representing a parity-check code-word, called row 
parity-check code-word, in which a oo c o illed row-based parity-check 
constraint for said RiL row (0 13, ^ 5 ) -h as been realized; 

charactorized in that 

wherein column parity- rheck rows having K sections of 
respectively N successive channel bits , . all tiil .nln m n r nrify rhn^rV 

NL020300-amd-04-17-06.doc 3 



PACE 3/49* RCVD AT 4/17/2006 8:42:17 PM [Eastern Daylight Time] • SVR:USPTO-EFXRF-5/21 " DNIS:273830O * CS(D:6316655101 " DURATION (mm-ss): 10-54 



BEST AVAiU8LE COPY 



Apr 17 06 08:45p THLLP 



6316655101 



p.4 



PATENT 

Serial No. 10/511,216 

Amendment in Reply ro Office Action mailed on November 16, 2005 
rouTc (-1. -1. ^-^1 ^'^^ are located at predetermined positions 

of a group of M RLL rows (0 13, OS ) , K, N and M being integer 
values, said column parity-check rows (21, 32, 11, ^.g) 

comprising a plurality of column parity-check enabling channel 

words (3 0, 13, ^ R) , 

wherein each of said column parity-check enabling channel 
^rds (30, 12. ^R) realizes a co calle r l column-based parity-check 
constraint for all co called corresponding segments . (3 < 1^29) -of at 
least said M Rli rows (S 13, ^5 ) o f said group that correspond to a 
specific column parity-check enabling channel word-. (3 0, 42, 
1 i j rnnnrlmM-T ^ itputting a column parity-check codeword. 

2. (Currently Amended) j WThe signal according to claim 1, 
oliai.actoriTnr^ in rh^t .;gie££ig^the number K of column parity-check 
rows (31, 22, 13, M, ^ fi) is at least 2. 

3. (Currently Amended) jV -The signal according to claim 1. 

,1 -nri-rrl in -y^-^^^^r. ^.ch one of said row parity-check 

code-words comprises a row parity-check enabling channel word 
20) being appended to RLL encoded user data without itself 
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containing user data. 



4. (Currently Amended) j ^The signal according to claim 1, 

.1 ,,,.-i-nri in -^-^ ...v^o^^H^ one of said row parity -check 

code-words comprises a row parity-check enabling channel word 4^ 
2 0) b eing encoded user data. 

5. {Currently Amended) JU -The signal according to claim 1, 

,1 ,m-i-rr| ir ...v^v^h. ^-^ch of said row parity-check code- 

words comprises a parity-check bit p,„ realizing the row-based 
parity-check constraint 

which is at an encoder set to a predetermined value, known at 
a^a_decoder. -ohat ±c. it i ^ -beina_either set to 0 or to 1, with b, 
being successive bits of said d,k channel bitstream -^-of an RLL 
ro w (0 12, ■ 

6. (Currently Amended) j^The signal according to claim 1, 
gKU ,1 III, i-nrl In — ..>v>^vo^^ «^id corresponding segments 
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Amendment in Reply to Office Action mailed on November 16, 2005 
of RJLL rows (a 13. ^S) being respectively a certain bit at a 
predetermined position of each of said RLI. rows iO 13. a nd a 

respective single-bit wide column parity-check enabling channel 
word or words (30, 12. is or are located at the same position 

of each of said K column parity- check rows (21, 21, <\ ^ > 11, ^ R) - 

7. (Currently Amended) JW-The_signal according to claim 6. 

nnn-iTni in — number K of column parity-check 

^ows ,(ai, 21, n. 11, is an integer value with K ^ 1/R. with R 

being the code rate of the RLL code with RLL constraints d and k. 



8. (Currently Amended) A^The_signal according to claim 1. 
qui nnrri-n. in — ^ - -^^^ of said single-bit wide column 

parity-check enabling channel words (30, 13. I fl) is an encoded 
symbol of a parity-check bit p.. realizing the column-based parity- 
check constraint: 



which is at the encoder set to a predetermined value, kno.«i at 
the decoder, ^ha^-a^bein3_either set to 0 or to 1, with b, being 
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Amendment in Reply to Office Ac-.ion mailed on November 16, 2005 
bits of the RLL rows ( 0 13, ^ 5 ) of said group at a certain 
position, wherein the bits of said syntool are spread over said K 
column parity-check rows (21, 2:>. 1 1 . 1 ^) , one bit per row. 

9. (Currently Amended) j WThe signal according to claim 8, 

1 -1-nrl in Kn-- ...^.^^^^r, ..i^ symbol is selected from a number 

of different symbols realizing said column-based parity-check 
constraint p2V in order to realize the d, k constraints of the RLL 
code within said column parity-check rows . (31. 23, n, il , ^fi) a s 
well. 



10 . (Currently Amended) A^The signal according to claim 6, 
,1 ,.ri-n^ in -h-- ...h^^-q^t. ...id single -bit wide column parity- 
check enabling channel words ( 3 0, 13. I B) are located at each 
channel bit position of a column parity-check ro« (31, 2". i?, 11, 
44^, hereby constituting at every bit-wide column a column parity- 
check codeword. 



11. (Currently Amended) A-The_signal according to claim 6, 
^ha^ac^-^cd in rh^f wherein_said single-bit wide column parity 
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check enabling channel words (30, aa. ^R ) are located at every 
second channel bit position only, fe«*etei-constituting at every 
second bit-wide column a column parity-check codeword. 



12. (Currently Amended) a ^the signal according to claim 11, 

,1 ,.„, i-n,i in -hr- ^>..nr>^l bits between said second bit 

positions are used as merging bits in order to realize said d.k 
constraints of said RLL code and/or any desired spectral property 
of the code like DC-control. 



13. (currently Amended) A -The signal according to claim 1, 

,1 ^-rr^ in -h-^ ^-r^^^^ir. ..^A predetermined position of a row 

parity-check enabling channel word (15 - ao) is at the end of an RLL 

14. (currently Amended) j ^The signal according to claim 1, 
U^aia^LuxiTorl in 'j:^2^z^r. ■c:;.ld K column parity- check rows 4^ 
22, 11. "^'^ arranged successively. 



15 



(Currently Amended) ?^The_signal according to claim 1, 
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Amendment In Reply to Office Action nailed on November 16, 2005 
Uiaractnri7'^ ^" ^>^^^^in said M RLL rows 4^ -13, <L5) ^are 

arranged successively. 



16. (Currently Amended) A-:nie_signal according to claim 1, 

.1. 1-1 -ni iTi — ^^^<^ predetermined position of said K 

column parity-Check rows Ul. 22. n. 11, Ls at the end of said 



group . 



17. (Currently Amended) A-The_signal according to claim 1, 
^toactori.od i n -^ba^v^ierein.said predetermined position of said K 
column parity-Check rows (ai. 22. ii, 11, ' ^f^ is in front of said 
group - 

18. (Currently Amended) A^The signal according to claim 1. 

,1,. i-nri 1n — predetermined position of said K 

. , ^„,„, o-^ n '^1 . 16) ^ <= within said group, 

column parity- check rows (31, 33, 1J. ^>'> , 

19. (Currently Amended) A^The_signal according to claim 1, 
.nai.u.n, iTni — -v-— ^-"^'^ ^ parity-check 
rows (13; 11 i J-s two, 
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each of said colunai parity- check rows is divided into segments 
(iB-5- » at least two types, and in the case of two types, of 
more than one successive channel bits of alternating segment width 
N. or N„ and being integer values. N, being the width of the 
first column parity-check segment and being the width of the 
second parity-check segment, 

wherein in each column parity-check row [13. ^ f ^) oray 

every second segment - (1850) is a column parity -check enabling 
channel word_j_— 44r84— _and 

wherein only one of both column parity-check rows - ^2 , 11. ^ fi) - 
starts with a column parity-check enabling channel word-4^, 

whereas in the other column parity-check row the first column 
parity-check enabling channel word 4^±s at the second segment 
position. 



20. (currently Amended) ;^The_signal according to claim 19, 
^...uri-^nr. IT, rh.t wherein within each column parity-check row 

^v.n .n.r.lled^merging segments {i9. SO) in 
front of or behind a column parity-check enabling channel word 4^ 
do not contain any user data, but are designed such to realize said 
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Serial No. 10/511,216 

An.endrr.ent ia Reply to Office Action mailed on November 16, 2005 
d,k constraints of said RLL code and/ or any desired spectral 
property of the code like DC-control. 



21. (Currently Amended) s^The_signal according to claim 19, 
„ n n-n^ in — --'^-''^r. in the first one of both column 
parity-Check rows 44^the parity-check information of each column 
parity-check enal^ling channel word 44*^realizeB said parity-check 
constraint only for said column parity-check enabling channel word 
44*^in addition to said corresponding segments of said M RLI. rows 
(0 13, IS) of said group. 

22. (Currently Amended) A^The_signal according to claim 21, 
guu-UlM, ■ nrl in — the second one of both column 

parity-Check rows 44^the parity-check information of each column 
parity-check enabling channel word 4^realizes said parity-check 
constraint only for said column parity-check enabling channel word 
44^in addition to said corresponding segments of said M RLL rows 
(0 13, 1'^? said group. 



23 



(Currently Amended) ^The^signal according to claim 21, 
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Amendir.ent in Reply to Office Action mailed on NovenO:>er 16, 2035 
aiaLactori-r-^ ^_f^2^^r. in the second one of both column 

parity-check rows 444^the parity-check information of each column 
parity-check enabling channel word 44^reali2es said parity-check 
constraint for said column parity-check enabling channel word 4^ 
as well as the corresponding . merging segment (49) of said first 
column parity-check row 443^in addition to said corresponding 
segment of said M RLL rows ( 0 13, I'i) of said group, 

24. (Currently Amended) j WThe signal according to claim 19, 
aiarnctcri"od in t^nl" ^^^^^^^^^jj^^^-i-^ segment or channel word widths 

and N, are in the range of d :i ^1.2 ^ ^^ 

25. (Currently Amended) a^The signal according to claim 21, 
aIarn^^^ri--'- ^^-^ T>.h^r«in said parity- check constraint is 



V = Mod 



being set to a predetermined value at the encoder, known at 
the decoder, and is preferably set to 0, wherein j is a unique 
index associated with each Rli. row (0 13. ^■^ ) for 1 ^ j ^ M and 
an index associated with the actual column parity-check row for j 
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M + 1, and 

wherein w. is a unique index associated with each word which 
defines one of a number of possible d,k constrained sequences of 
said segment width (H„ N,) , wherein such a word W, is comprised in 
each corresponding segment. 

26. (Currently Amended) A ^The signal according to claim 23, 
.H.^ .^^n-^.in said column based parity-check 

constraint is 



K = Mod 



A/+2 



being set to a predetermined value at the encoder, known at 
the decoder, and is preferably set to 0, wherein j is a unique 
index associated with each RLL row for X ^ j ^ M and with each 
column parity-Check row for j = M 1, M -h 2, and wherein w, is a 
unique index associated with each word W, which defines one of the 
a number of possible d,k constrained sequences of said segment 
width (N„ N,), wherein such a word W, is comprised in each 
corresponding segment. 
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27 . (Currently Amended) a ^The signal according to claim 25, 
charnr-i-nri -^nri ir , ^ha^ - wherein said unique index is 

wherein bf denotes bit number i of word in row j and 
wherein N,(i) is the number of possible d,k constrained sequences 
of length i. 



28. (Currently Amended) j ^The signal according to claim 1, 
^haractorirnfTl further comprising a waveform comprising -said d,k 
channel bitstream, wherein said waveform transitions between two 
states (land, pit) whenever a one occurs in said d,k channel 
bitstream 434-and keeps its actual state whenever a zero occurs in 
said d.k channel bitstream 4^or vice versa. 

29. (Currently Amended) ^ p^nr^ssor readable storage medium 
storing a signal according to any one of claims 1 to 28. 



30. (Currently Amended) A -The storage medium according to 
claim 29, a larc^c^ nri'^r, d in t h nt vgigrein.said storage medium is a 
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Serial No- 10/511,216 

Amendment in Reply to Office Action mailed on November 15, 2005 
recorded optical, magnetic, or magneto- optical disc or receded 
magnetic tape. 



31. (Currently Amended) A method for encoding a stream of user 
data bits comprising the o teps acts of: 

runlength limited (RLL) encoding said stream of user data bits 
into a binary d,k channel bitstream ^^^-comprising RLL rows 
including a number of sections of respectively N successive RLL 
channel bits, callod RLI rowo (0 is ), wherein parameter d 

defines a minimum number and parameter k defines a maximum number 
of zeroes between any two ones of said bitstream W-^r vice versa, 

each RLL row (0 13, 15) representing a parity-check code-word, 
called row parity-check code-word in which a cg call e d row-based 
parity-check constraint Eor said RLL row (D 13, 1 R) h as been 
realized, 

chnrLtrfnri T"'^ ^^'^ fm-i-har ctoo of 

generating column parit y-check rows including K sections of 
respectively N successive channel bits, called col umn p cirity-rh.. ^ 
^uuc tTI. -7. predetermined positions of a group of 

M RLL rows (0 13, OS) , K, N and M being integer values, said column 



NLO 
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parity-check rows (21, 22. n ?. 11. 4P) comprising a plurality of 
column parity- check enabling channel word n (30, 12. - I B ) , 

wherein each of said column parity-check enabling channel 
words -(^«^-43^-W-realizes a o o call e d coluinn-based parity-check 
constraint for co callo d corresponding segments 4 34 - 39) of at least 
said M RLL rows (0 13, of said group that correspond to a 

specific column parity-check enabling channel wor d ( 3 0. 17, .i fi) , 
hereby constituting a column parity- check codeword. 



32. (Currently Amended) J^The_method according to claim 31, 
, irn-nrfnri-^^ o^^r^-i^incr the act of generating a signal 

according to any one of claims 1 to 28 or 49 to 51. 



33- (Currently Amended) A device for encoding a stream of user 

data bits comprising: 

encoding means for runlength limited <RLL) encoding a stream 
of user data bits into a binary d,k channel bitstream 4^ 
comprising a number of sections of respectively N successive RLL 
channel bits, called RiL rows- (0 13 , ^s ) -, wherein parameter d 
defines a minimum number and parameter k defines a maximum number 
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of zeroes between any two ones of said bitstream -O^or vice versa, 

wherein each RLL row (D 13 . represents a parity-check 

code-word, called row parity-check code-word in which a cal3erl 
row-based parity-check constraint for said RLL row ( D 13, ^S ) has 

been realized, 

charactoriaod in that 

wherein said encoding means bei«g-is_designed for generating 
^nlumn paritv-^>^.-^W rows including K sections of respectively N 



successive channel bits, ciallod r ^ -oln mn par j f y rhnr k rovr . , 
,13, n. ^ff). predetermined positions of a group of M RLL rows 
(0 i:?. 1.= ^. K. N and M being integer values, said column parity- 
check rows 121, 2?, n. 1^, ^fi) comprising a plurality of column 
parity-check enabling channel word^ (30, 1 7, 1 ^) . wherein each of 
said column parity- check enabling channel words [30, ^2, ^R) 
realizes a zo called column-based parity-check constraint for all 
^^_^aii^corresponding segments of at least said M RLL 

^ows (D 13, of said group that correspond to a specific column 

parity-check enabling channel word. (30, 12, ^ fl) , hereby 
constituting a column parity-check codeword. 
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34. (Currently Amended) j WThe device according to claim 33, 
cho^ractor i'^ nrj in rh u t r n id d o^nr ^ furttie^comprising means for 
performing a method according to claim 31 in order to generate a 
signal according to any one of claims 1 to 28 or 49 to 51. 



35. (Currently Amended) A method for decoding a signal 
according to claim 1, comprising the cteeps -acts o f: 

checking for each RLL row - ( 0 13, 45) a co call e cl row-based 
parity-check constraint, 

checking for each column parity-check segment (30. 13, fl B) o f 
said column parity-check rows (Si, 33, ^1 , ll. a so-c^iied 

column-based parity-check constraint along all corresponding 
segments (3d ^39) of at least said M RLL rows (d 13. I S) that 
correspond to said column parity-check enabling channel word-^ 
13, 48) , and 

determining an erroneous channel word 4-&i4-based on said 
checking— ot 6 p s_acts . 

36. [Currently Amended) «^The_method according to claim 35, 
wherein said determining ^^ac^includes locating an erroneous 
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segment (33, 51) at a crossing point of 

a) an erroneous RLL row (31, 52) that violates said row- 
based parity-check: constraint for said KLL row^ and 

b) an erroneous colunui (33, 53) comprising all corresponding 
segments .(21-29) that correspond to a specific column parity-check 
enabling channel word (30, wherein said column 53) 
violates said column-based parity-check constraint. 



37. (Currently Amended) fi^The_method according to claim 36, 
wherein a«-a_located erroneous segment - (33, 51) is corrected if a 
single erroneous segment occurs. 

38. (Currently Amended) *^The_method according to claim 35. 
wherein said determining s*aMct_is further based on channel side- 
information if more than a single erroneous segment (33, 51-)- 
occurs . 



39. (Currently Amended) ^^The_method according to claim 38, 
wherein said channel side- information is phase-error information of 
bit transitions in the channel words of the segments at said 
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crossing points. 



40. (Currently Amended) A -The m ethod according to claim 39, 
therein a phase-error with the largest absolute value is determined 
and the corresponding one-bit of the d,k channel bitstream 4^±s 
shifted by one bit position. 



41. (Currently Amended) A ^The m ethod according to claim 35, 
wherein said signal comprises said column parity-check enabling 
channel words (30, 13, ^ R) at every second channel bit position 
only, and wherein said determining sfeep-ac^includes. upon 
detecting a first erroneous colum n (33, 53) , the s^ep^act_of 
deciding whether another erroneous column is positioned to the left 
or to the right of said first erroneous column - ( - 32, 53) - ■ 

42. (Currently Amended) A ^The m ethod according to claim 41. 
wherein said decision sfeeMS^is ^ased on channel-side 
inf onrmation - 



43. {Currently Amended) J^The method according to claim 35, 
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Wherein said signal comprises segments 4^^^^^^ot more than one 
successive channel bits of alternating segment width N, or N„ and 

wherein a single-bit transition-shift error is determined 
internal of such a segment (31 - 39) , namely 

a) a transition-shift error is determined from bit position 
i to the right to bit position i+l, if the detected column-based 
parity-check constraint is detected as 

and 

b) a transition-shift error is determined from bit position 
i to the left to bit position i-l, if the detected column-based 
parity-check constraint is detected as 

wherein (i-D , (i) (i-.!) are the numbers of possible 
d.k constrained sequences of length i - 1, i. i + l> respectively. 

44. {Currently Amended) A_The_method according to claim 35, 
Wherein said signal comprises segments (34- 29 ) -of more than one 
successive channel bits of alternating segment width N. or N„ and 

wherein a single-bit transition- shift error is determined 
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crossing the left boundary of such a segment-(2 1 - 3 9-^, namely 

a) a transition-shift error is determined from the last bit 
position of the previous segment (2a 29) to the first bit position 
of the present segment_W-W, if the detected column-based 
parity-check constraint is detected for the present column as 

'^a>del«cted, present rfV / 

and if the detected column-based parity-check constraint is 
detected for the previous column as 

'^ai.detected. ptcvifus ~ (-^1,2 ^) 

or 

b) a transition-shift error is determined from the first bit 
position of the present segment - (aa - as) to the last bit position of 
the previous segment (34 . 39) > if the detected column-based parity- 
check constraint is detected for the present column as 

and if the detected column-based parity-check constraint xs 
detected for the previous column as 

Wherein (0) = l and (N,., - 1) is the number of possible 
d,k constrained sequences of length N^,^ - 1. 
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45. (Currently Amended) A -The m ethod according to claim 35, 
wherein said signal comprises segments (21 - 39) of more than one 
successive channel bits of alternating segment width or N„ and 

wherein a single-bit transition- shift error is determined 
crossing the right boundary of such a segment-m-O^, namely 

a) a transition- shift error is determined from the last bit 
position of the present segment ( S i- ag) to the first bit position 
of the subsequent segment-4a4-3^, if the detected column-based 
parity-check constraint is detected for the present column as 

and if the detected column-based parity-check constraint is 
detected for the subsequent column as 

or 

to) a transition- shift error is determined from the first bit 
position of the subsequent segment (24 - 29) -to the last bit position 
of the present segment_4S4-^. if the detected column-based 
parity-check constraint is detected for the present column as 
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and if the detected column-based parity-check constraint is 
detected for the subsequent column as 

^as-cict«etcd. subscqueot ~~ d 

wherein n, (0) = 1 and N, (N,,, - 1) is the number of possible 
d,k constrained sequences of length N^.a - 1. 

46. (Currently Amended) j WThe m ethod according to claim 43, 
wherein a segment - (34 - 39) with a determined single-bit transition- 
shift error is corrected by being replaced by a segment (Si-as) 
having said unique index 

Wherein w', is an as-detected index of said segment (34 - 3?) -to be 

replaced^ wherein 



wherein 6'/ denotes as-detected bit-value for the bit with 
number i of said segment (aa 39) in row j and wherein N,{i) is the 
number of possible d, k constrained sequences of length i- 

47. {Currently Amended) A device for decoding a signal 
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according to claim 1, comprising: 

parity- check means for checking for each RLL row 
,5) B row-based parity-check constraint, and for checking for each 
column parity-check enabling channel word (20. i ^, ^ B) of said 
column parity-check rows (31, 23, n. 1^ , a o a ci i ll nr l column- 

based parity-check constraint along all corresponding segments ^ 

of at least said M RLL rows ( 0 13, 1 M that correspond to said 
column parity- check enabling channel word OO, i2 . O B) , and 

determining means for determining an erroneous channel 
word (51) based on the result of said parity -checking. 

48. (Currently Amended) A_The_device according to claim 47, 
wherein said device comprising means for performing a method 
according to any one of claims 35 to 46. 



49. (Currently Amended) fl^The_signal according to claim 22, 
.1.,^ wh^-r^in said parity-check constraint is 



'm+! "I 

.>-' -I 



F = Mod 

being set to a predetermined value at the encoder, known at the 
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decoder, and is preferably set to 0, wherein j is a unique index 
associated witH each RLL row (3 13, 45) for 1 ^ j ^ M and an 
index associated with the actual column parity-check row for j = M 
+ 1, and 

wherein is a unique index associated with each word which 
defines one of a number of possible d,k constrained sequences of 
said segment width (N„ N,) , wherein such a word W, is comprised in 
each corresponding segment, 

50. (Currently Amended) A -The signal according to claim 26. 
charactrr- i-^^'^ H n 1- ha^ - wherein said unique index w^ is 

wherein bi denotes bit number i of word in row j and 
wherein N, <i) is the number of possible d,k constrained sequences 
of length i. 

51. (Currently Amended) ft ^The signal according to claim 49. 
charnrtrr ^ -nri H r. ^>l at wherein said unique index w, is 
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wherein bf denotes bit number i of word in row j and 
wherein (i) is the number of possible d,k constrained sequences 
of length i. 



52. (Currently Amended) j ^The m ethod according to claim 31, 
iMi T-fm-i-r^ ^r ----y^-^^ n.r^p.^ .ir.<^ the act of storing the signal 
on a storage medium. 



53. (Currently Amended) S^:nie_method according to claim 32, 
, 1,1, irrm-i-n-^ ^---^>-^^ n^n^pri^lncr the act of storing the signal 
on a storage medium. 



54 . (Currently Amended) ^The d evice according to claim 33, 
a.aractnri-nd lu Mnt rnH rl rinvir^ fnrfbPr comprising means for 
performing a method according to claim 32. 

55 . (Currently Amended) A-The_<levice according to claim 33, 
ulxarartrri-'- ' --''^ ^^--"i further comprising means for 
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Storing the signal on a storage medium. 



56. (Currently Amended) fl ^The device according to claim 34, 
chnr aclrar i---^ ^-^-^^ ^- " i^ rim ri r e further comprising means for 
storing the signal on a storage medium. 

57. (Currently Amended) A -The m ethod for decoding a signal 
according to any one o£ claims 35-47, further comprising reading 
the signal from a storage medium. 



58. (Currently Amended) A method of decoding a^the_signal 
according to any one of claims 2 to 28 or 49 to 51 or a signal 
encoded according to the method of claim 31, comprising the s*«p» 
acts of: 

checking for each RLL row (0 13, ^5) a oo call e d row-based 
parity-check constraint, 

checking for each column parity- check segment (30, ^2, d B ) of 
said column parity-check rows (21, SO, 11, 10 . 1 ^) a o o calle d 
column-based parity-check constraint along all corresponding 
segments (31-39) of at least said M RLL rows (0 13, /IS ) t hat 
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correspond to said colutnn parity-check enabling channel word-43^ 
— and 

determining an erroneous channel word -<-5i^-based on said 
nheckin q st e p s acts . 

59. (Currently Amended) A ^The m ethod according to claim 58, 
wherein said determining sfe^act includes locating an erroneous 
segment - (33, 51) a t a crossing point of 

a) an erroneous RLL row (31, 53) -that violates said row- 
based parity- check constraint for said RLL row^ and 

b) an erroneous column W, 53) comprising all corresponding 
segments (34-39) -that correspond to a specific column parity-check 
enabling channel word (JO. 12, O fl) . wherein said column -^32, 53) 
violates said column-based parity-check constraint. 



60- (Currently Amended) .a ^The m ethod according to claim 59, 
wherein aft-a_located erroneous segment (33, 51) is corrected if a 
single erroneous segment occurs. 



61. (Currently Amended) A-The method according to claim 58, 
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wherein said determining s:fe©p-act_is further based on channel side- 
information if more than a single erroneous segment -(33, 51) 
occurs . 



62. (Currently Amended) j WThe m ethod according to claim 61, 
wherein said channel side- information is phase-error information of 
bit transitions in the channel words of the segments at said 
crossing points. 



63. (Currently Amended) a ^The m ethod according to claim 62, 
wherein a phase-error with the largest absolute value is determined 
and the corresponding one-bit of the d,k channel bitstream W-is 
shifted by one bit position. 



64. (currently Amended) A -The m ethod according to claim 58, 
wherein said signal comprises said column parity-check enabling 
channel words (30, 12, ^ R) n t every second channel bit position 
only, and wherein said determining sfeep-act_includes , upon 
detecting a first erroneous col-omn-^i^h-^ . the «fe«p-ac^of 
deciding whether another erroneous column is positioned to the left 
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or to the right of said first erroneous column [22, S3) . 

65. (Currently Amended) J WThe m ethod according to claim 64, 
wherein said decision ctop act is based on channel-side 
inf ormat ion . 



66. (Currently Amended) ft ^The m ethod according to claim 58, 
wherein said signal comprises segments (2d-39) of more than one 
successive channel bits of alternating segment width N, or N,, and 

wherein a single-bit transition-shift error is determined 
internal of such a segment (a'!l ,- 29 - > ., namely 

a) a transition-shift error is determined from bit position 
i to the right to bit position i+1, if the detected column-based 
parity-check constraint is detected as 



ai-dencKd 



= iV„(f + l)-7s^^(/) 



and 

b) a transition-shift error is determined from bit position 
i to the left to bit position i-1, if the detected column-based 
parity-check constraint is detected as 

wherein Na (i-D , N,{i)_and {i+D are the numbers of 
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possible d,k constrained sequences of length i - 1, i, i + 1, 
respectively . 

67, (Currently Amended) A -The m ethod according to claim 58, 
wherein said signal comprises segments Oa - ag) o f more than one 
successive channel bits of alternating segment width or N„ and 

wherein a single -bit transition- shift error is determined 
crossing the left boundary of such a segment (3<l - 2?) , namely 

a) a transition-shift error is determined from the last bit 
position of the previous segment .. (21-3 9 ) -to the first bit position 
of the present segment-U4.^, if the detected column-based 
parity-check constraint is detected for the present column as 

'^asHlctntcd.^rescnt ~ """^rf W 

and if the detected column-based parity-check constraint is 
detected for the previous column as 

K,.<l«ecicd, previous =-•^^(^1.2 " 0 

or 

b) a transition-shift error is determined from the first bit 
position of the present segment (3 a 2S» to the last bit position of 
the previous segment-(54-3^, if the detected column-based parity- 
check constraint is detected for the present column as 
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^s-cfetecud, iircseni ~ d 

and if the detected column- based parity- check constraint is 
detected for the previous column as 

^BJ-deieCMd. previous ='^^di^l,2 

Wherein (0) = 1 and (N,,, - 1) is the number of possible 
d,k constrained sequences of length j - 1. 



68. (Currently Amended) A -The m ethod according to claim 58. 
wherein said signal comprises segments (2d^39) of more than one 
successive channel bits of alternating segment width or N,, and 

wherein a single -bit transition- shift error is determined 
crossing the right boundary of such a segmen t (3<t^2 9) , namely 

a) a transition- shift error is determined from the last bit 
position of the present segment 431 - 29) to the first bit position 
of the subsequent segment (34 - 39) , if the detected column-based 
parity- check constraint is detected for the present column as 

and if the detected column-based parity-check constraint is 
detected for the subsequent column as 

^m-daeaed, subsequent " d 
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or 

b) a transition-shift error is determined from the first bit 
position of the subsequent segment (31 - 39) to the last bit position 
of the present segment (3 a- 29) , if the detected column-based 
parity- check constraint is detected for the present column as 

and if the detected column-based parity- check constraint is 
detected for the subsequent column as 

Wherein N, (0) = 1 and N, {N,., - 1) is the number of possible 
d,k constrained sequences of length Ni,^ - 1. 



59. (Currently Amended) a ^The m ethod according to claim 66, 
wherein a segment (31 - 39) with a determined single-bit transition- 
shift error is corrected by being replaced by a segment -424^29) 
having said unique index 

wherein w', is an as-detected index of said segment m 29) to be 
replaced, wherein 
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Wherein 6'/ denotes as-detected bit-value for the bit with 
number i of said segment (3 1- 39) in row j and wherein IS,{±) is the 
number of possible d,k constrained sequences of length i. 



70. (Currently Amended) A method of decoding a signal encoded 
according to the method of claim 32 , comprising the ct e pe acts_of : 

checking for each RLL row (S 13; 1^) a co called row-based 
parity-check constraint, 

checking for each column parity-check segment (30, 12, IH) of 
said column parity-check rows (21, 22, 1? , ^1, ^fi) a so-called 
column-based parity-check constraint along all corresponding 
segments (24-29) of at least said M RLL rows (0 13, ^5) that 
correspond to said column parity-check enabling channel word-^ 
4-2-1 — 4-a^, and 

determining an erroneous channel word 4Si^based on said 
f^heckinq- ct e PB acts . 

71. (Currently fliuended) jV -The m ethod according to claim 70, 
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Wherein said determining s^act_includes locating an erroneous 
segment (33, 51) at a crossing point of 

a) an erroneous RLL row . (31, 52) -that violates said row- 
based parity-check constraint for said RLL row^ and 

b) an erroneous column - (33, 53 ) -^on.prising all corresponding 
segments (24-39) that correspond to a specific column parity-check 
enabling channel wor d (30, 13, ^fl) . wherein said column (32, S3) 
violates said column- based parity- check constraint. 



72. (Currently Amended) jU -The m ethod according to claim 71, 
wherein aa^a_located erroneous segment (33. 5 1) is corrected if a 
single erroneous segment occurs. 



73 . (Currently Amended) j WThe m ethod according to claim 70, 
wherein said determining afe«p^ct_is further based on channel side- 
information if more than a single erroneous segment 4-33, 51)- 
occurs - 



74. (Currently Amended) A^The_method according to claim 73, 
wherein said channel side -information is phase-error information of 
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bit transitions in the channel words of the segments at said 
crossing points. 

75. (Currently Amended) A -The m ethod according to claim 74, 
wherein a phase-error with the largest absolute value is determined 
and the corresponding one-bit of the d,k channel bitstream 4^is 
shifted by one bit position. 

76. (Currently Amended) j ^The m ethod according to claim 70. 
wherein said signal comprises said column parity-check enabling 
channel words (30, 4 3 , 48) a t every second channel bit position 
only, and wherein said determining cbop act includes, upon 
detecting a first erroneous colum n (3 2, 53) , the ©feep-act_of 
deciding whether another erroneous column is positioned to the left 
or to the right of said first erroneous colum n (33, 53) . 

77. (Currently Amended) j WThe m ethod according to claim 76. 
wherein said decision *fe«p-act_is based on channel- side 
information . 



OT.020300-amd-04-17-06-dOC 37 



PACE 37/49 * RCVD AT 4/17/2006 8:42:17 PM [Eastcm Daylight Time) • SVR:USPTO-EFXRF-5/21 * DNIS:2738300 « CSID:6316655101 • DURATION (mm-ss):10-54 



Apr 17 06 08:51p THLLP 6316655101 p.38 



PATENT 

Serial No. 10/511,216 

Amendment in Reply to Office Action mailed or. November 16, 2005 
78. {Currently Amended) a ^The m ethod according to claim 70. 
wherein said signal comprises segments <3d - 29) of more than one 
successive channel bits of alternating segment width or N,. and 

wherein a single-bit transition-shift error is determined 
internal of such a segment- (31 - 39) , namely 

a) a transition- shift error is determined from bit position 
i to the right to bit position i+l, if the detected column-based 
parity-check constraint is detected as 

and 

b) a transition-shift error is determined from bit position 
i to the left to bit position i-1. if the detected column-based 
parity- check constraint is detected as 

I wherein N^(i-l), N,(i) and_N,(i+l) are the numbers of possible 

' cl,k constrained sequences of length i - 1, i, i + 1, respectively. 

79, (currently Amended) a ^The m ethod according to claim 70, 
wherein said signal comprises segments (3^- 3 9) of more than one 
successive channel bits of alternating segment width N, or N,, and 
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Wherein a single-bit transition-shift error is determined 
crossing the left boundary of such a segment (3l-2P> , namely 

a) a transition-shift error is determined from the last bit 
position of the previous segment 434-43^to the first bit position 
of the present segmen t - (3<L. a 9) -, if the detected column-based 
parity-check constraint is detected for the present column as 

V =+N.(0) 

and if the detected column-based parity- check constraint is 

detected for the previous column as 

^ as-detected, previous ^ d 

or 

b) a transition- Shi ft error is determined from the first bit 
position of the present segment 12^ - 29) to the last bit position of 
the previous segment-43^-sa^, if the detected column-based parity- 
check constraint is detected for the present column as 

^^-dciccled, present ~ ~"^«/(^) 

and if the detected column-based parity-check constraint is 
detected for the previous column as 

wherein N,(0) = 1 and N, (N.,, - 1) is the number of possible 
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d,k constrained sequences of length N^,, - 1- 



80. (Currently Amended) f ^Tii& m ethod according to claim 70, 
wherein said signal comprises segments C24 - 39) of more than one 
successive channel bits of alternating segment width N, or N,, and 

wherein a single -bit transition- shift error is determined 
crossing the right boundary of such a segment ( 3 4 - 39) ., namely 

a) a transition- Shi ft error is determined from the last bit 
position of the present segment (24-39) to the first bit position 
of the subsequent segment-U4^^, if the detected column-based 
parity- check constraint is detected for the present column as 

and if the detected column-based parity- check constraint is 
detected for the subsequent column as 

^Bs-dsieaed, subsequent "~ d 

or 

b) a transition-shift error is determined from the first bit 
position of the subsequent segment to the last bit position 
of the present s egment-^34-W , if the detected column-based 
parity-check constraint is detected for the present column as 
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^as-detectcl present = "^^d ^^U2 ^ 

and if the detected column-based parity- check constraint is 
detected for the subsequent column as 

wherein N,(0) = 1 and (N,,, - 1) is the number of possible 
d,k constrained sequences of length N-.a - 1- 



81. (Currently Amended) A -The m ethod according to claim 78, 
wherein a segment ■ (ad - 29)- with a determined single-bit transition- 
shift error is corrected by being replaced by a segment (31 - 29) 
having said unique index 

wherein w', is an as-detected index of said segment (31-29) to 
be replaced, wherein 



i=0 

wherein b'f denotes as -detected bit -value for the bit with 
number i of said segment - Pl - 29) in row j and wherein N,(i} is the 
number of possible d,k constrained sequences of length i. 
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82. (Currently Amended) A device for decoding a signal 
according to any one of claims 2 to 28 or 49 to 51 or a signal 
encoded according to the method of claim 31, comprising: 

parity- check means for checking for each Rli row -^-13, 
AS)-a row-based parity- check constraint, and for checking for each 
column parity- check enabling channel word 4- 30, 42, 49) of said 
column parity-check rows [21, 22, 11 , ifi) a no caiM^ f ^ column- 

based parity-check constraint along all corresponding segments 4^ 
29) o f at least said M RLL rows (8 13. IS) that correspond to said 
column parity- check enabling channel wor d (30, 13. ^ ft) -, and 

determining means for determining an erroneous channel 
word (51) -based on the result of said parity-checking. 



83. (Currently Amended) A device for decoding a signal encoded 
according to the method of claim 32, comprising: 

parity-check means for checking for each RLL row (8 13. 
,5} a row-based parity-check constraint, and for checking for each 
column parity-check enabling channel word (30. 13. ^ R) o f said 
column parity-check rows (21. 2^, 1 1. 10 . 1M a c o calK ^n column- 
based parity- check constraint along all corresponding segments 
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29) oE at least said M RLL rows 13, a5) that correspond to said 
column parity-check enabling channel word (30, 13, -I B) , and 

determining means for determining an erroneous channel 
word (51) based on the result of said parity-checking. 
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